INTRODUCTION
============

*Actinomyces* species, the etiological agent of actinomycosis, were originally classified as fungi[@B001]^,^[@B002] but are true bacteria.[@B003] Actinomycosis is an uncommon, chronic granulomatous disease caused by filamentous, gram-positive, anaerobic bacteria.

*Actinomyces spp*. is a low-pathogenicity member of the commensal flora of mucous membranes in humans (gastrointestinal tract, bronchi, and female genital tract) and are of low pathogenicity. The disease usually occurs in immunocompetent persons but may afflict those with diminished host defenses, though.[@B004]^-^[@B008]

The local tissue damage caused by trauma, recent surgery, irradiation, and loss of mucosal integrity by foreign bodies, perforated appendix or diverticulitis, neoplasia is recognized as predisposing factors.[@B004]^,^[@B005]^,^[@B007]^-^[@B010] However, cases were reported without any preceding mucosal injury.[@B011] Some authors suggest that inflammatory or malignant processes may contribute to the development of actinomycosis.[@B004]^,^[@B007]

Actinomycosis usually spreads locally in an indolent manner and may take months to years before the first symptoms appear.[@B007]^,^[@B009]^,^[@B010]

CASE REPORT
===========

A 72-year-old woman was referred to a tertiary hospital for specific treatment after the diagnosis of abdominal liposarcoma. Her medical history included anorexia, asthenia, abdominal pain, general weakness and weight loss of 10 kg over the last 6 months. Her weight at the time of admission was 45 kg. Her past medical history was unremarkable. On physical examination, she presented a palpable mass of 15 cm in its longest axis, in the upper abdomen, mildly tender hard, and immobile. No muscular defense nor rebound pain was present. The hemogram showed leukocytes of 8,490/mm^3^ (reference range \[RR\]; 4 -- 11000/mm^3^) with neutrophilia, microcytic hypochromic anemia with hemoglobin of 9.7 g/dl (RR; 13-17 g/dl), C-Reactive Protein of 12.26 mg/L (RR; 0-5mg/L) and normal serum levels of alpha fetoprotein, carcinoembryonic antigen and carbohydrate antigen 19-9. Her serologies revealed nonimmune status for hepatitis B; hepatitis C, human immunodeficiency virus (HIV) and syphilis were negative; cytomegalovirus (CMV) and Epstein-Barr virus (EBV) showed positive IgG but negative IgM. The esophagogastroduodenoscopy disclosed a hiatal hernia, and the colonoscopy find out an infiltrative-appearing lesion in the hepatic angle and transverse colon, resembling a neoplasia, and diverticula in the left colon.

The contrast-enhanced computed tomography (CT) ([Figure 1A](#g01){ref-type="fig"}) showed a heterogeneously enhanced solid mass (17,5 x 12 x 6 cm) involving the colonic hepatic angle and the proximal transverse colon with effaced limits, invading the muscles of the abdominal wall. No evidence of regional or distant lymph node disease, and no pulmonary or hepatic lesions.

![**A --** Abdominal enhanced CT scan, axial plane, showing soft tissue mass infiltrating the colon, mesenteric fat and abdominal wall (muscular plane); **B --** MRI, T1 weighed with fat suppression after gadolinium injection, showing tissue enhancement similar to the CT image; however, with the skin involvement.](autopsy-10-01e2020137-g01){#g01}

An ultrasound-guided percutaneous core needle biopsy was performed, which histopathologic examination showed well-differentiated adipocytes, fusiform cells with slight atypia with mononuclear and eosinophilic infiltration, rare mitoses and lack of necrosis. The immunohistochemical (IHC) study showed diffuse expression of Vimentin and S100 positivity in the adipocytes. The fusiform cells and some adipocytes showed nuclear pattern expression of MDM2. This morphologic and immunohistochemical study rendered the diagnosis of well-differentiated liposarcoma.

A month and a half later, she was hospitalized under the care of the multidisciplinary group of soft tissue tumors. At this time, she presented a palpable erythematous periumbilical lesion. At this time, the abdominal magnetic resonance imaging ([Figure 1B](#g01){ref-type="fig"}) identified a similar image depicted at the CT along with the involvement the anterior abdominal wall including the skin.

Re-evaluating the case, and taking into account the emergence of the skin involvement depicted by the MRI, and the erythematous periumbilical skin lesion not present in the referral letter, an incisional biopsy of this lesion was undertaken. At this time, the histopathological report revealed abundant granulation tissue with mixed inflammatory infiltration and abscess in the reticular dermis with deep extension. In the core of the lesion fungi-like structures consistent with Actinomyces were found. ([Figure 2](#g02){ref-type="fig"}). Thus, the diagnosis actinomycosis was made.

![Photomicrographs of the skin biopsy. **A --** abundant granulation tissue with associated mixed inflammatory infiltrate extending until the deep dermis, with areas of abscess formation. In the middle of the lesion, there are microorganisms with morphological features characteristic of *Actinomyces spp.* There was no evidence of the presence of neoplastic tissue (H&E, 40X); **B --** Representative *Actinomyces spp.* microorganism found in the dermis, with associated polymorphic inflammatory infiltrate (H&E,100X); **C --** Representative *Actinomyces spp.* microorganism highlighted using the Periodic acid--Schiff--diastase stain (100X); **D --** Representative *Actinomyces spp.* microorganism highlighted using the Grocott's stain (100X).](autopsy-10-01e2020137-g02){#g02}

She started with intravenous 20 million units of benzyl-penicillin per day for 4 weeks. However, a doubt remained on the reliability of the histological diagnosis of liposarcoma. Could the infection by *Actinomyces spp* explain all the clinical findings or was there an association of liposarcoma and actinomycosis?

The patient was then discharged with amoxicillin 2 g two times a day for 10 months.

She attended periodically to the outpatient consultation and showed weight gain and progressive effacement of the palpable abdominal mass.

By the end of 10 months on oral amoxicillin, she repeated a CT scan ([Figure 3](#g03){ref-type="fig"}) that revealed the absence of any residual tumor lesion. All the inflammatory process was resolved with the normal anatomical restoration of the involved structures, what permitted the antibiotic withdrawal.

![Abdominal CT undertaken after 10 months of antibiotic therapy, showing resolution of the inflammatory process.](autopsy-10-01e2020137-g03){#g03}

After 6 months of follow-up since the antibiotics was withdrawn, the *Actinomyces* infection did not recur. Thus, liposarcoma was ruled out. We suspect that the first biopsy did not reach the lesion and the diagnosis of well-differentiated liposarcoma relied mostly on the positivity of the IHC reaction for MDM2, which was further ascertained a false positive result.

DISCUSSION
==========

In the pre-antibiotic era, actinomycosis was much more common than today, and it was usually misdiagnosed because of mimicking other conditions such as malignancy and tuberculosis.[@B009]

*Actinomyces* infection involves the abdomen in up to 20% of the cases,  and has been called "the great imitator".[@B004]^,^[@B005]^,^[@B007]^,^[@B010]^-^[@B012] The most frequently affected gastrointestinal sites are the appendix, cecum, and colon, but any part of the gastrointestinal tract can be involved.[@B004]^-^[@B006] The disease is distributed worldwide, involves all ages, and males seem to be more frequently affected than females, at a ratio of 3:1.[@B005]^,^[@B008]

Currently, Abdominal actinomycosis (AA) is a challenging diagnosis as it is a rare disease with a varying and nonspecific clinical presentation that may mimic other more common entities such as colorectal carcinoma or other malignant tumors, Crohn's disease, appendicitis, diverticulitis, ulcerative colitis, pelvic inflammatory disease and intestinal tuberculosis.[@B004]^,^[@B006]^,^[@B007]

The diagnosis of AA is frequently made in surgical specimens, when surgery is undertaken in the pursuit of neoplasia or appendicitis. Less than 10% of the cases are diagnosed before surgery.[@B004]^,^[@B005]^,^[@B007]^-^[@B010]

A high index of suspicion is required in patients presenting with constitutional and nonspecific abdominal symptoms, abdominal swelling, or palpable abdominal mass. The course of the disease is usually indolent, accompanied by fever, abdominal pain, and weight loss. The unspecificity of the clinical features renders a wide range of differential diagnosis.[@B004]^,^[@B009]^,^[@B010] Abdominal actinomycosis should be included as a differential diagnosis when an unusual mass or abscess presents on abdominal CT.[@B009]

Patients, diagnosed with abdominal actinomycosis, may present a palpable mass and eventually fistula to the skin. The presence of abscesses and fistula may be detected not only on the physical examination but also by different imaging exams. As the disease progresses, the fistula may become evident. The presence of sulfur granules on microbiologic or histological examination, though important, is not pathognomonic.[@B004]^-^[@B010] The most important CT finding is a large mass adjacent to the involved bowel. In the rectosigmoid junction, cystic masses are more common, whereas in the transverse or ascending colon purely solid masses are the predominant finding. Involvement of the rectum has been described and clinically resembles malignancy. There are also reports of splenic and esophageal actinomycosis.[@B004]^,^[@B008]^,^[@B009] The invasive nature of the actinomycosis (contiguous spreading to the surrounding tissues) may also resemble malignancy. However, differently from the later, regional lymphadenopathy are rarely found.[@B013]

The hematogenous spread of actinomycosis is rare, but may occur to the liver (15%) and lungs may produce nodules, that bear a resemblance with metastatic malignancy.[@B004]^,^[@B009]^,^[@B010]

The gold standard diagnostic method is the isolation of *Actinomyces* spp. However, the microbiological isolation lacks sensitivity. It takes, at least, a week for the growth in anaerobic incubation media, and the sulfur granules are found in only 50% of the specimens.[@B004]^-^[@B006]^,^[@B009]^,^[@B010]^,^[@B013] The microscopic finding of the isolated Actinomyces in the culture media is a gram-positive, nonacid-fast, thin, branching filaments.

The tissue specimen for histopathologic examination and culture may be obtained either via percutaneously (core, tru-cut needle biopsy or fine needle aspiration) under ultrasound or CT guidance or open surgical resection (excisional or incisional biopsy).

As the conventional methods could be insufficient to identify *Actinomyces* spp., molecular methods, for example, 16 S ribosomal RNA gene sequencing, DNA--DNA hybridization, real-time polymerase chain reaction (PCR) and fluorescence in situ hybridization (FISH) can be of utmost importance for the correct diagnosis.[@B008]

We believe that the initial misdiagnosis of this case occurred because the first biopsy did not reach the lesion of interest, and sampled only the skin and subcutaneous tissue. The diagnosis dilemma, relied on the positivity for MDM2 immunohistochemical reaction. The specificity of MDM2 for the diagnosis of well-differentiated liposarcoma varies from 58,8% and 80%.[@B014]^,^[@B015] Sensitivity and specificity, for this diagnosis, increases when MDM2 and CDK4 are tested in conjunction, what did not occur in this case.[@B015]

Hopefully, the time elapsed between both hospitalizations was suffice for the emergence of a skin lesion that permitted the right diagnosis when the patient was re-evaluated, preventing an extensive surgery.[@B005]^,^[@B009] The authors believed that the actinomycosis explained all the clinical findings and that the histological interpretation of the first biopsy was misconceived. Actually, there was no abdominal liposarcoma, since the patient became asymptomatic and CT was normal at the end of the antibiotic therapy.

The use of penicillin for a prolonged period is the medical treatment of choice. Although therapy needs to be individualized, 18 to 24 million units of IV penicillin for 2 to 6 weeks, followed by oral therapy with penicillin or amoxicillin for 6 to 12 months. Alternatives for patients with penicillin allergy include tetracycline, erythromycin, doxycycline, and clindamycin.[@B005]^-^[@B009] If there are many avascular spaces due to severe tissue reaction, medical therapy sometimes needs longer duration.[@B004]^,^[@B005]^,^[@B008]^-^[@B010]^,^[@B012]^,^[@B016]^,^[@B017]

In most cases, surgery can be avoided, or a minor procedure may be necessary to aid the therapy. Some patients may require the drainage of an abscesses or excision of a fistula. Surgery may be necessary in case of refractoriness to medical therapy, in cases of relapse or when it is not possible to otherwise exclude cancer. Nevertheless, these patients must be on antibiotic treatment. As long as the masses, abscesses, and fistula disappear, surgical scheduling may be withdrawn.[@B006]^,^[@B008]^,^[@B012]

CT scan is an objective imaging technique to follow-up the effectiveness of the treatment. Notwithstanding, the MRI shows a higher sensitivity for detecting residual disease compared with the CT.[@B016]^,^[@B017]

In the present case, antibiotic treatment was enough to reach the cure. Although the prognosis of this infection is good with proper medical treatment, with or without surgery, actinomycosis still can lead to the death in cases of tough early diagnosis or/and severe infection.[@B005]

Our patient had no identifiable cause for the development of AA. Her medical history was unremarkable. Apparently, she had no immunity derangement, and also had not undergone endoscopic procedures. Moreover, the colonoscopy showed diverticula in the descending colon far from the colonic relation with the mass. Therefore, this case of AA was considered of unknown origin.[@B018]

CONCLUSION
==========

Abdominal actinomycosis is an uncommon infectious disease that, in some cases, the clinical presentation may resemble a malignant disease.

A high index of suspicion is needed to avoid delayed diagnosis and unneeded treatment. There are many reports of actinomycosis that were initially diagnosed as tumors and inadvertently treated with extensive surgery.

AA should be considered as a differential diagnosis when an unusual mass or abscess presents on abdominal CT.

Preoperative histopathologic examination of tissue obtained by percutaneous or surgical biopsy of the mass should be considered in these cases to make the diagnosis and optimize therapy.

The goals of treatment are to eradicate the infection and prevent a recurrence. Prolonged treatment of high dose penicillin may be required to cure.

Surgery is only considered when malignancy cannot be excluded, or if removal of persistent fistula, drainage of abscess and excision of necrotic tissues is necessary for antibiotics to be effective. CT and MRI also aid to follow-up therapeutic effectiveness.
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